Upretia squamulosa is described as new to science from the arid valley of Jinsha-jiang river, China. It is characterized by a squamulose thallus, greyish green to brown upper surface, lecanorine apothecia, and by containing gyrophoric and lecanoric acids. the other species in the genus, U. amarkantakana, differs from the new species by the crustose to subsquamulose thallus with lobate margin and the absence of gyrophoric and lecanoric acids. A phylogenetic tree based on nrItS for Upretia and related genera in the subfamily Caloplacoideae is established to assess the affinities of the new species.
Introduction
the c. 850 km long valley of Jinsha-jiang river has an extremely hot and dry climate, and shrubs are the dominant plants of this area (Harada et al. 2016a , 2016b , Li et al. 2017 , Qu et al. 2010 (Fig. 1) . Macrolichens are generally absent, but rocks and soil host many crustose and squamulose lichens, such as e.g. Endocarpon Hedw., Toninia A. Massal., Psora Hoffm., Caloplaca th. Fr., Lecanora Ach. and Pertusaria DC. the species diversities of these genera are still poorly known. We launched a project to explore the lichen diversity of the arid valley of Jinsha-jiang river between 2013 and 2017 and collected about 6000 specimens from this area. Among these specimens, were some samples that were expected to belong in teloschistaceae due to the presence of polarilocular ascospores. A molecular phylogenetic study revealed a position on a clade close to the genus Upretia S. Y. kondr., A. thell & J. S. Hur.
Upretia is a newly erected monotypic genus reported from India, characterized by a greenish to brownish grey thallus, brownish cells in the upper cortex, and lecanorine apothecia (kondratyuk et al. 2018) . this genus is closely related to the likewise monotypic genus Ioplaca Poelt that belongs to a Himalayan element only reported from high elevations between 2900 m and 5100 m in Bhutan, China, India and Nepal (Gaya et al. 2012 , kärnefelt 1989 , Poelt 1976 , Poelt & Hinteregger 1993 , Søchting 2015 . the two genera appear on a distinct evolutionary clade in the phylogenetic topology of teloschistaceae (Gaya et al. 2012; kondratyuk et al. 2018) .
Materials & Methods
Morphological description of the new species is based on twenty-three specimens that were collected from along the Jinsha-jiang river, China and deposited in the herbarium, kunming Institute of Botany, Chinese Academy of Sciences (kUN). Specimens of Ioplaca pindarensis were studied based on material from Copenhagen (C) and Graz (GZU). Material of Upretia amakantakana was not available. the specimens were examined and sectioned under a NIkON SMZ 745 dissecting microscope, and anatomical traits are described and measured using a Nikon eclipse Ci-S microscope. Secondary metabolites of thallus and apothecia were identified separately by High Performance Liquid Chromatography (HPLC) according to Søchting (1997) . Apothecia or fragments of thallus from dry specimens were applied to extract genomic DNA, using the AxyPrep Multisource Genomic DNA Miniprep kit 50-prep (Qiagen) according to the manufacturer's instructions. PCr amplifications were carried out in an automatic thermocycler (C 1000tM). the PCr settings and the primers of ItS, nrLSU, rPB1 and rPB2 following Zhao et al. (2015) . PCr products were sequenced by tsingke Biological technology (kunming, China).
Sequences were assembled and edited using SeqMan 7.1 (DNAstar packages) and aligned with MAFFt on the web service (http://mafft.cbrc.jp/alignment/server/index.html). We used nrItS sequences to construct a phylogenetic tree with more species of the subfamily Caloplacoideae. the nrItS matrix was analyzed using a maximum likelihood (ML) optimality criterion by rAxML7.0.4 (Stamatakis 2006 ) with default settings. Support values were inferred from the 70% majority-rule tree of all saved trees obtained from 1000 non-parametric bootstrap replicates.
Results & Discussion
twenty-four sequences including nrItS, nrLSU, rPB1 and rPB2 of the new species were newly generated in this study. their GenBank numbers are indicated in the specimens list below. the topology based on 46 ItS sequences (table 1) obtained by the maximum likelihood confirmed that four sequenced specimens of Upretia amarkantakana form a sister group to Ioplaca pindarensis (Fig. 2) . Upretia amarkantakana has a greenish to brownish grey, more or less placodioid, pruinose thallus and lecanorine apothecia, whereas Ioplaca is characterized by an orange yellow and crustose thallus with immersed, cryptolecanorine apothecia. Both Ioplaca and Upretia produce anthraquinones in the apothecia, and Ioplaca in addition produces gyrophoric and lecanoric acids in the thallus.
We refer our new species to the genus Upretia based primarily on the molecular phylogeny. there are four ItS sequences of U. amarkantakana available in GenBank submitted by kondratyuk et al. (2018) , which falls into two clades with long divergence in their phylogenetic tree. In our topology, the four samples of U. amarkantakana are split by U. squamulosa that forms a highly supported clade (MLBS = 100%), and three samples of U. amarkantakana form a sister group with U. squamulosa, the remaining one becomes a basal clade of the genus Upretia. therefore, the true phylogenetic position and delimitation of the species U. amarkantakana is in need of clarification. the new species, U. squamulosa Y. Y. Zhang & Li S. Wang, differs from the generic type species, U. amarkantakana (Y. Joshi & Upreti) S. Y. Kondr. & A. Thell, by the larger ascospores (11.5-17.5 × 7.5-10) μm, the squamulose thallus without lobate margin, the non-pruinose squamules, the presence of depsides, and the absence of anthraquinones. 
